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Mackenbach et al (1987) sent out sets of ease histories to 
samples of doctors in member countries of the European Community. 
Their paper concerns 6 histories in which COPD was the cause of 
death and 5 in which cancer was. For both COPD and cancer, after 
certification and coding by national coding offices, an average 83% 
of all cases received a correct underlying cause of death code. 
Errors were due to (i) a false diagnosis in part I of the 
certificate, (ii) no diagnosis mentioned on the certificate, only 
signs and: symptoms or complications, (iii) the correct diagnosis on 
the certificate but in part II, and (iv) the correct diagnosis in 
part I but in a wrong sequence. Some differences in certification 
practices between countries were compensated for in the process of 
coding. The authors concluded that their overall results "suggest 
that differences in certification and coding could in some cases be 
an important determinant of international mortality differences by 
cause of death". 

3.3 Effect of diagnostic error on lung cancer trends 

Gilliam (1955) compared trends in US lung cancer rates observed 
over the period 1914 to 1950 with those that would have been 
observed had a proportion of deaths classified as being due to 
tuberculosis or to "other respiratory diseases" actually been due to 
lung cancer. Although Gilliam noted that differing age/sex-specific 
trends were not consistent with the whole of the rise in recorded 
lung cancer rates being an artefact due to past underdiagnosis, he 
suggests that a substantial proportion of the increase is due to 
this reason. He regarded it not unreasonable to believe that 2% of 
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deaths in persons 35 years of age and older that were attributed to 
"other respiratory diseases" were in fact due to cancer of the lung. 
If this assumption is correct, it would indicate that the recorded 
increase in white males since 1914 should be 4-fold and not 26 - fold, 
while the 7-fold increase in females would be reduced to 30 per 
cent. 

The 1977 Report of the Royal College of Physicians (RCP, 1977), 
in its chapter on Hung cancer, contained a discussion on reasons for 
the rise in recorded lung cancer rates in England and Wales between 
1913 and 1973. They noted that "developments in diagnoses took 
place mostly between 1920 and 1950, with increasing use of chest 
radiology, bronchoscopy and cytology, and referral of patients to 
hospital for diagnoses", but that "little" change had; occurred over 
the next 25 years. "Before 1855 very few women aged 65 to 69 had 
ever smoked cigarettes but between 1916 and 1955 there was a tenfold 
increase in female lung cancer deaths in this age range 
presumably due chiefly to better diagnosis. This effect would 
probably have been rather smaller in young patients. If we assume 
an eight-fold contribution to the increase in the male deaths at 
ages 35 to 64, the true increase over this period would not have 
been the reported thirty-fold but probably more like four-fold." 

3.4 Differences between clinical and death certificate diagnosis 

McKenzie (1965) sent a questionnaire from the General Register 
Office to the certifying medical practitioner in respect of every 
second death ascribed to cancer of the lung or bronchus in January 
1955. From 770 inquiries, 654 replies were received. In 20 cases 
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confirmatory procedures had not been adopted to check the diagnosis. 
Of the remaining 634, the certification of lung cancer was not 
supported in 18 - in 8 the lung was not carcinomatous and in 10 it 
was secondary to a primary elsewhere. 

Bonser and Thomas (1959) obtained death certificates for 1036 
deaths recorded in Leeds in 1950-54 and coded as cancer of the 
trachea, pleura, lungs or bronchi, and traced the clinical records 
of all but 37. Of the remaining 999, 35 were incorrectly certified 
- 9 were not cancer at all, 3 were cancer of another site without 
lung metastasis and 23 were cancer of another site with lung 
metastasis. Many of these errors related to not taking autopsy 
information into account, perhaps because the certificate was issued 
before the autopsy was done. Autopsies had been carried out for 294 
of the patients with a death certificate diagnosis of lung cancer 
(etc.). In 169 it confirmed the clinical diagnosis, in 98 it 
revealed the condition for the first time, and in 27 it demonstrated 
that the death certificate had been incorrect. 

The authors also obtained the clinical notes of 879 cases of 
lung cancer (etc.) recorded in the admission index of the two main 
hospitals in Leeds over the same period and compared their death 
certificate diagnosis. 66 (7.5%) were either not certified or not 
coded as cancer of the lung,, although 44 were proved at autopsy and 
the other 22 were judged clinically to be certainly due to this 
cause. 

Barclay and Phillips (1962) studied 7146 Saskatchewan deaths 
during the period 1950-56 for which cancer was a primary or 
contributory cause on the death certificate. For 812 of these the 
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diagnosis was not confirmed from hospital or cancer registry records 
(11.4% overdiagnosis). There were an additional 1162 decedents 
where cancer was known to be present but it did not appear on the 
death certificate (14.0% underdiagnosis). For lung cancer the 
percentages were 13.6% (96/708) overdiagnosis and 2.7% (20/728) 
underdiagnosis.. 

Alderson and Meade (1967), based on 1216 deaths in Oxford in 
1962, studied the frequency with which death certificates disagreed 
with hospital diagnoses. For 269 patients with an underlying cause 
of death of malignant neoplasm according to the hospital records, 
11% were coded differently on the death certificate. For all 1216 
deaths diagnoses were in error 43% of the time. The 43% error rate 
was rather higher in older patients (80-89 52% than in younger 
patients 0-59 35%) . The records of 105 were examined in greater 
detail independently. Errors in the hospital diagnosis were present 
for 14 (13%) and in the death certificate for 23 (22%). In only 39 
out of 105 did the 3 assessments completely agree. 

Based on computer linkage of death records and hospital 
discharge abstracts, Gittelsohn and Senning (1979) compared cause of 
death and discharge diagnoses in 9,724 Vermont hospital deaths 
occurring in 1969-1975. Comparing the underlying cause of death 
with the closest hospital record, 72% were found to agree on 3 digit 
ICD code and 10% on 2 digit code. Concordance was found to decline 
by patient age and length of hospital stay and to vary significantly 
by hospital of death and cause. Of 1557 cases with a neoplasm coded 
as the underlying cause of death, 77% had a hospital record 
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diagnosis referring to the same specific site, : 21% a diagnosis of 
neoplasm of a different site, and 2% had no hospital diagnosis of 
neoplasm. Of 511 cases coded as dying of lung cancer, 11% had a 
hospital record diagnosis referring to cancer at a different site 
and 2% had no hospital diagnosis of any neoplasm. Detailed 
tabulations are presented for many other dieases. 

Based on deaths occurring in the Third National Cancer Survey 
in 1970 and 1971, Percy et al (1981) compared the site of cancer in 
48,826 cases where the death certificate had an underlying cause of 
death of cancer and the hospital diagnosis was of a single primary 
cancer. Using a 30-site grouping of the cancers, 13.3 per cent had a 
different site reported on the hospital diagnosis than that 
indicated by the death certificate. Using a 49-site grouping, the 
disagreement rate rose to 17.3%. Of 10,178 deaths with cancer of 
the trachea, lung or bronchus as the cause of death, 618 did not 
have this site indicated in the hospital diagnosis. In addition 
there were a further 499 where cancer of the lung (etc.) was the 
hospital diagnosis but did not appear as the cause of death on the 
certificate. The paper gives full details of which other cancers 
were involved for disagreements involving lung cancer, and also for 
all disagreements involving other cancers. 

3.5 Lung cancer as an underlying or contributory cause on death 
certificates 

Sterling et al (1992) analysed a sample of death certificates 
from the 1986 National Mortality Followback Survey, and from the 
1954-62 Dorn Study, a follow-up study of approximately 250,000 
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holders of US Veterans Life Insurance. Both data sets include 
information on the smoking habits of decedents and on the underlying 
and contributory causes of death. Of 235 deathi certificates among 
lifelong never smokers, lung cancer was classified as a contributory 
cause in 62 (26.4%). In contrast, among the 2475 death certificates 
among current or former smokers, lung cancer was classified as a 
contributory cause in 232 (9.4%). No similar pattern related to 

smoking was seen for other majior causes of death. The authors also 
noted! that where lung cancer is present as a contributory cause, 
other cancer is much more likely to be present as the underlying 
cause if the subject had never smoked. The authors concluded that 
their results "provided evidence of a possible bias because 
knowledge of a decedent's smoking status appears to Influence the 
designation of lung cancer or some other cancer as the underlying 
cause or a contributing cause of death. To some extent the biases 
found in> this study multiply with those reported by McFarlane et al 
(1986) and by Wells and Feinstein (1988). Thus a non-smoker is less 
likely to have a lung cancer diagnosed in life, and when it is 
diagnosed, it is less likely to be classified as an underlying cause 
of death. 
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